INTRODUCTION
Choosing a good selection criterion is one of the major problems in genetic evaluation of horses. The breeding objective is the ability to succeed in riding competitions (jumping, dressage, 3-day-event) (Hintz, 1980; Langlois, 1980a (Langlois, 1983) , the logarithm of earnings of a horse may be a good scale for measuring horse performance and it has been widely used (Langlois, 1980b (Langlois, , 1989 Meinardus and Bruns, 1987; Tavernier, 1988 Tavernier, , 1989 Arnason et al, 1989; Klemetsdal, 1989; Minkema, 1989 David, 1981, p 4) . Then, the likelihood of obtaining the observed ranking in that event can be written as (Henery, 1981; Dansie, 1986): where:
-y is the standard normal density. This probability can be interpreted in the following way: the performance of the last animal may vary between -oo and + 00 , the performance of the next to last varies from that of the last to +oo and so on. Thus, the performance of a horse varies from that of the horse ranked just behind it to + 00 , hence leading to the bounds of each integral in P k . Each integration variable (t) follows a normal distribution with mean J1( t ) and standard deviation u e = 1. Given 1L ( t ), these distributions are independent for all animals in the same competition. This probability may be expressed in terms of a multivariate normal integral with thresholds independent of integration variables (Godwin, 1949; David, 1981): where the distribution of (xl, ... , !t, ... , !n-1 ) is normal with mean ( /1 ( 1 ) -!(2!, ... , ,!(t) -/1(t+1) , ... ,/1(n-1) -/t( n )) and variance V = {v ml } with Vmm where m is the total number of races.
Estimation of parameters
The posterior density of the parameters is:
The best selection criterion is known to be the mean of the posterior distribution (Fernando and Gianola, 1984; Gof&net and Elsen, 1984) . As expressing it analytically is not possible for the model used here, we will take as estimator of 0 the mode of the posterior distribution, which can be viewed as an approximation to the optimum selection criterion. Finding this mode is computationaly equivalent to the maximisation of a joint probability mass density function as calculated by Harville and Mee (1984) for categorical data (Foulley, 1987) . It is more convenient to use the logarithm of the posterior density:
where m is the number of events.
The system which satisfies the first-order condition is not linear and must be solved iteratively, for example using a Newton-Raphson type algorithm. This algorithm iterates with: where 9 is the solution for 0 at the qth round of iteration and AM = 9!q!-e!q 1!. (Henery, 1981; Dansie, 1986; Pettitt, 1982 Figure 1 shows the distribution of the derivatives in all the races with 5 horses &dquo;placed&dquo; for the different ranks. For a given rank, these derivatives are different in each race and so, being first in a race sometimes gives a lower estimate than being second in a race of a higher level.
Our method can be used as a tool to improve the correspondence between the level of the race and the prize money to be distributed. (Tavernier, 198(,)b, 1990 where there are n' horses in the race and n horses &dquo;placed&dquo;. This integral can be used in this form or equivalently as the sum of all the integrals over all possible rank combinations between &dquo;non-placed&dquo; horses, which allows a simplified application of the calculation by Taylor's approximation.
Another difficulty is the estimation of the genetic parameters. The estimation of variance components could probably be made using a marginal maximum likelihood approach which requires the inversion of the matrix of second derivatives, as discussed by Gianola et al (1986) and applied by Foulley et al (1987a, b) . In practice, this method can be applied only on a reduced data file or with a &dquo;sire&dquo; model.
The heritability of a single performance is lower than that of yearly earning criteria. Yearly criteria are compound functions of the number of events and of success in each event. For instance, for single performance, Meinardus and Bruns (1987) reported h 2 = 0.18 and r = 0.48 for the logarithm of earnings in jumping shows, Klemetsdal (1989) 
